The effects of oligomycin on energy metabolism and cation transport in slices of rat liver. Inhibition of oxidative phosphorylation as the primary action.
1. In slices of rat liver, oligomycin inhibited the net transport of Na+ and K+ by a maximum of 30% and endogenous respiration by 25%. These effects were not increased by a number of modifications in the incubation conditions. 2. Mitochondria isolated from the slices after incubation showed respiratory control ratios that were somewhat less than in mitochondria from fresh liver, but state 3 respiration retained normal sensitivity to oligomycin. 3. Low concentrations of oligomycin or cyanide reduced respiration and ATP levels of the slices but did not affect ion transport unless these levels fell below a definite critical value. In contrast, ouabain and atractyloside each caused substantial degrees of transport inhibition at ATP levels which were in excess of the critical value. 4. High concentrations of cyanide and oligomycin reduced ATP contents maximally by 90% and 65%, respectively. Studies of lactate production, and of the effects of arsenite on respiration and ATP levels, suggested that substrate-level phosphorylation in the citric-acid cycle was the major source of the oligomycinresistant ATP synthesis. 5. The results suggest that oligomycin acts in the liver slices primarily as an inhibitor of oxidative phosphorylation, and that this is the cause of the partial inhibition of ion transport. The oligomycin-resistant ion-transporting activity is consistent with the persisting level of ATP synthesis.